The existence of one-phonon and possible two-phonon transverse wobbling bands is proposed for the first time in two even-even nuclei, 
Introduction
The recent studies of the Lanthanide nuclei with A ≈ 130 were mainly driven by the search for chiral bands in odd-odd and odd-even nuclei [1] . Candidates for chiral partners were proposed in nuclei from 126 Cs to 138 Eu. Very recently, the transverse wobbling mode has been discovered in the odd-even 135 Pr nucleus [2, 3] , in which case the unpaired πh 11/2 proton lies at the bottom of the πh 11/2 sub-shell, having therefore particle character. As a consequence, in order to maximize the overlap of the density distribution with the triaxial core, its angular momentum is along the short axis of the triaxial core, being therefore perpendicular to the angular momentum of the core which is built along the intermediate axis if one assumes hydrodynamic moments of inertia. The wobbling excitations can also occur in odd-even nuclei with an unpaired νh 11/2 neutron lying at the top of the πh 11/2 sub-shell, having therefore hole character. In this case the angular momentum of the unpaired neutron is aligned along the long axis, being again perpendicular to the collective angular momentum of the triaxial core. Such excitations have been recently identified in 133 Ce [4] .
In the Lu-Hf region, wobbling bands were only observed in odd-even triaxial superdeformed nuclei [5] . Even if wobbling bands are predicted since long in even-even triaxial nuclei, no clear experimental evidence has been reported until now in configurations without unpaired nucleons. However, the band built on the νh
−2
11/2 two-quasihole neutron configuration of the normal-deformed 138 Nd was recently interpreted as an wobbling collective excitation [6] . Even a twophonon wobbling excitation was suggested in the same 138 Nd nucleus, but the limited number of observed states and lack of angular distribution data did not allow to draw a definite conclusion.
The recent evidence for wobbling motion in normal-deformed triaxial nuclei of the A ∼ 130 mass region showed that the transverse coupling is realized over a frequency range much shorter than for the triaxial superdeformed bands observed in the Lu region, but sufficient to allow experimental observation [4] .
It is therefore natural to imagine a transverse geometry with two h 11/2 particles coupled to a triaxial core. The resulting bands would be built on the I π = 10 + maximum aligned states of even-even nuclei from the A ∼ 130 mass region. The angular momentum of two maximally-aligned h 11/2 quasiparticles in an eveneven nucleus, I = 10h, being larger than that of one h 11/2 quasiparticle in an odd-even nucleus, I = 11/2h, would assure the observation of the wobbling motion over a larger frequency interval before the decoupling from the core under the effect of the Coriolis force. Rotational bands built on the πh 2 11/2 and νh −2 11/2 , I = 10 + states are known in several nuclei of the A ∼ 130 mass region [6, 7, 8, 9, 10, 11] . Calculations performed using different models converge to the conclusion that these 2-qp bands are based on triaxial shapes. 
Experimental information
The wobbling interpretation is based on the behavior of the wobbling frequency, on the recently published mixing ratios of the ∆I = 1 connecting transitions between the bands 7 and 9 of 134 Ce [7] , and on the similarities between The bands 5 and 6 of 136 Nd have been reported in Ref. [8, 9] , while the bands 3 and 4 have been reported in Refs. [9, 10] . Some of the transitions reported in the previous papers are drawn differently in Fig. 2 , to reveal the band pattern.
We identified two new weak transitions of 401 and 438 keV de-exciting the 14 + and 16 + states of band 6, respectively. The experimental mixing ratios of the decaying transitions of bands 4, 5 and 6 could not be extracted due to limited statistics.
Discussion
The wobbling energies (also called wobbling frequencies) of the 1-phonon (n w = 1) band defined as the energy difference with respect to the interpolated energies of the n w = 0 band
are shown in Fig. 3 . One can observe the decrease of the wobbling frequencies with increasing spin, which is characteristic for the transverse wobbling mode proposed theoretically in Ref. [2] and observed experimentally in 135 Pr [3] . The configurations assigned to the bands 7 and 10 of 134 Ce involve therefore two neutron holes in orbitals from the top of the h 11/2 sub-shell, which, in order to maximize the overlap of the density distribution with the triaxial core, are aligned parallel to either the short or the long axes, respectively. As the hydrodynamical moments of inertia (MoI) are largest for rotation along the intermediate axis, the angular momenta of the two quasiholes are in both cases perpendicular to the angular momentum of the core, corresponding to transverse wobbling. As this is the first time that transverse wobbling bands are proposed in even-even nuclei, we will call them 2-qp transverse wobbling bands, to be distinguished from the 1-qp transverse wobbling bands observed in oddeven nuclei [3, 4] . However, one note that the wobbling mode built on 2-qp configurations has been recently proposed for a similar νh
11/2 configuration in 138 Nd, but without invoking the transverse coupling geometry [6] . 11/2 configuration assigned to band 3 towards which it decays [14] . As one can see in configuration assigned to the 10 + isomer, the band 9 built on the πh 2 11/2 configuration, and the odd-spin bands 7 and 10 interpreted as wobbling bands. The band labels are those used in Ref. [7] . 
